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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Memorandum
- NOV | 2 1996

Director, Office of Device Evaluation (HFZ-400)
Center for Devices and Radiological Health (CDRH)

Premarket Approval of Intermedics Inc.
ThinLine™ Models 430-10 and 432-04 Endocardial Pacing Leads -

ACTION

The Director, CDRH
ORA

ISSUE. Publication of a notice announcing approval of the
subject PMA.

“r

FACTS. Tab A contains a FEDERAL REGISTER notice announcing:

(1) a premarket approval order for the above
referenced medical device (Tab B); and

(2) the availability of a summary of safety and
effectiveness data for the device (Tab C).

RECOMMENDATION. I recommend that the notice be signed and

published. ///
/

A

/"susan Alpert, PH.D.,

e

Attachments

Tab A - Notice

Tab B - Order

Tab C - 8 & E Summary

DECISION

Approved Disapproved Date

Prepared by Lynette Gabriel, CDRH, HFZ-450, 443-8243




DEPARTMENT OF HEALTH AND HUMAN SERVICES
Food And Drug Administration

[DOCKET NO. ]

INTERMEDICS INC.; PREMARKET APPROVAL OF THINLINE™ MODELS 430-10

AND 432-04 ENDOCARDIAL PACING LEADS

AGENCY: Food and Drug Administration, HHS.

ACTION: Notice.

SUMMARY: The Food and Drug Administration (FDA) is announcing

its approval of the application by Intermedics Inc., Angleton,

TX, for premarket approval, under the Federal Food, Drug, and

Cosmetic Act (the act), of the ThinLine™ Models 430-10 and 432-

04 Endocardial Pacing Leads. FDA's Center for Devices and

Radiological Health (CDRH) notified the applicant, by letter of

November 12, 1996, of the approval of the application. o |

DATES: Petitions for administrative review by (insert date 30 ;

days after date of publication in the FEDERAL REGISTER). |

ADDRESSES: Written requests for copies of the summary of safety |

and effectiveness data and petitions for administrative review,

to the Dockets Management Branch (HFA-305), Food and Drug

Administration, 12420 Parklawn Dr., rm. 1-23, Rockville, MD

20857.

FOR FURTHER INFORMATION CONTACT: ?
Lynette Gabriel, |
Center for Devices and Radiological Health (HFZ-450),

Food and Drug Administration,
9200 Corporate Blvd., é

Rockville, MD 20850,

301~-443-8243.



SUPPLEMENTARY INFORMATION: On January 29, 1996, Intermedics
Inc., Angleton, TX 77515, submitted to CDRH an application for
premarket approval of ThinLine™ Models 430-10 and 432-04
Endocardial Pacing Leads. These devices are permanent pacing
leads and are indicated for chronic pacing and sensing of the
atrium or ventricle when used with a compatible pulse generator.
In accordance with the provisions of section 515(c) (2) of
the act as amended by the Safe Medical Devices Act of 1990, this
PMA was not referred to the Circulatory System Devices Panel of
the Medical Devices Advisory Committee, an FDA advisory
committee, for review and recommendation because the information

in the PMA substantially duplicates information previously

reviewed by this panel.

On November 12, 1996, CDRH approved the application by ;
letter to the applicant from the Director of the Office of Device
Evaluation, CDRH.

A summary of the safety and effectiveness data on which CDRH
based its approval is on file in the Dockets Management Branch
(address above) and is available from that office upon written
request. Requests should be identified with the name of the
device and the docket number found in brackets in the heading of
this document. Requests should be identified with the name of
. the device and the docket number found in brackets in the heading
of this document.

Opportunity for Administrative Review

Section 515(d) (3) of the act, (21 U.S.C. 360e(qd) (3))

authorizes any interested person to petition, under section

515(g) of the act, for administrative review of CDRH's decision
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to approve this application. A petitioner may request either a
formal hearing under 21 CFR part 12 of FDA's administrative
practices and procedures regulations or a review of the
application and CDRH's action by an independent advisory
committee of experts. A petition is to be in the form of a
petition for reconsideration under 21 CFR 10.33(b). A petitioner
shall identify the form of review requested (hearing or
independent advisory committee) and shall submit with the
petition supporting data and information showing that there is a
genuine and substantial issue of material fact for resolution
through administrative review. After reviewing the pétition, FDA
will decide whether to grant or deny the petition and will
publish a notice of its decision in the FEDERAL REGISTER. 1If FDA
grants the petition, the notice will state the issue to be o
reviewed, the form of the review to be used, the persons who may
participate in the review, the time and place where the review
will occur, and other details.

Petitioners may, at any time on or before (insert date 30
R), file

with the Dockets Management Branch (address above) two copies of
each petition and supporting data and information, identified
with the name of the device and the docket number found in
brackets in the heading of this document. Received petitions may
be seen in the office above between 9 a.m. and 4 p.m., Monday

through Friday.

|
{
|
|
|
|



This notice is issued under the Federal Food, Drug, and

Cosmetic Act (secs. 51?(d), 520(h), (21 U.S.C. 360e(d), 360j(h)))
and under authority delegated to the Commissioner of Food and
Drugs (21 CFR 5.10) and redelegated to the Director, Center for

Devices and Radiological Health (21 CFR 5.53).

Dated: .

AR




LEVIC
s £,

£

o

&
¥
’

‘b'f-»

‘_/C' DEPARTMENT OF HEALTH & HUMAN SERVICES /%7/ C / Public Health Service
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Rockville MD 20857
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J
NOV |2 1996

M. ‘Alaine Medio, RAC
Regulatory Affairs Specialist
Intermedics Inc.

4000 Technology Drive
Angleton, Texas 77515

Re: P260004
ThinLine™ Models 430-10 and 432-04 Endocardial Pacing Leads
Filed: January 29, 19296
Amended: August 19, 1996 and September 30, 1996

g

Dear Ms. Medio:

The Center for Devices and Radiological Health (CDRH) of the Food and
Drug Administration (FDA) has completed its review of your premarket ..
approval application (PMA) for the ThinLine™ Models 430-10 and 432-04
Endocardial Pacing Leads. These devices are indicated for chronic
pacing and sensing of the atrium or ventricle when used with a
compatible pulse generator. We are pleased to inform you that the PMA
is approved subject to the conditions described below and in the
"Conditions of Approval" (enclosed). You may begin commercial
distribution of the device upon receipt of this letter.

The sale, distribution, and use of this device are restricted to
prescription use in accordance with 21 CFR 801.109 within the meaning
of section 520(e) of the Federal Food, Drug, and Cosmetic Act (the
act) under the authority of section 515(d) (1) {B) (ii) of the act. FDA
has also determined that to ensure the safe and effective use of the
device that the device is further restricted within the meaning of
section 520(e) under the authority of section 515(d) (1) (B) (ii) insofar
as the sale, distribution, and use must not violate sections 502 (qg)
and (r) of the act.

CDRH will publish a notice of its decision to approve your PMA in the
FEDERAL REGISTER. The notice will state that a summary of the safety
and effectiveness data upon which the approval is based is available
to the public upon request. Within 30 days of publication of the
notice of approval in the FEDERAL REGISTER, any interested person may
seek review of this decision by requesting an opportunity for
administrative review, either through a hearing or review by an
independent advisory committee, under section 515(g) the act.
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Failure to comply with the conditions of approval invalidates this
approval order. Commercial distribution of a device that is not in
compliance with these conditions is a violation of the act.

You are reminded that, as soon as possible and before commercial
distribution of your device, you must submit an amendment to this PMA
submission with copies of all approved labeling in final printed form.

All required documents should be submitted in triplicate, unless
otherwise specified, to the address below and should reference the

above PMA number to facilitate processing.

PMA Document Mail Center (HFZ-401)

Center for Devices and Radiological Health

Food and Drug Administration .
9200 Corporate Blvd.

Rockville, Maryland 20850

In addition under section 522(a) of the act manufacturers of certain
types of devices identified by the act or designated by FDA are
required to conduct postmarket surveillance studies. FDA has ca
identified under section 522(a) (1} (&) the above noted device as
réquiring postmarket surveillance.

Upon approval and within thirty (30) days of first introduction or
delivery for introduction of this device into interstate commerce you
will be required to submit to FDA certification of the date of
introduction into interstate commerce, a detailed protocol which
describes the postmarket surveillance study, and a detailed profile of
the study's principal investigator that clearly establishes the
qualifications and experience of the individual to conduct the
proposed study. For your information, general guidance on preparing a
protocol for a postmarket surveillance study is enclosed. -

At that time you should submit five (5) copies to:

Postmarket Studies Document Center
1350 Piccard Drive (HFZ-544)
Rockville, Maryland 20850

Within sixty (60) days of receipt of your protocol, FDA will either
approve or disapprove it and notify you of the Agency's action in
writing. Do not undertake a postmarket surveillance study without an
FDA approved protocol.
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Failure to certify accurately the date of initial introduction of your
device into interstate commerce, to submit timely an acceptable
protocol, or to undertake and complete an FDA approved postmarket
surveillance study consistent with the protocol, will be considered
violations of section 522. In accordance with the Medical Device
Amendments of 1992, failure of a manufacturer to meet its obligations
under section 522 is a prohibited act under section 301(qg) (1) (C) of
the act (21 U.S.C. 331(q) (1) (C)). Further, under section 502(t) (3) of
the act (21 U.S.C. 352(t) (3), a device is misbranded if there is a
failure or refusal to comply with any requirement under section 522 of
the act. Violations of sections 301 or 502 may lead to regulatory
actions including seizure of your product, injunction, prosecution, or
civil money penalties or other FDA enforcement actions including (but
not limited to) withdrawal of your PMA.

If you have any questions concerning postmarket surveillance 'study
requirements, contact the Postmarket Surveillance Studies Branch, at

(301) 594-0639.

Under section 519(e) of the act (as amended by the Safe Medical
Devices Act in 1990), manufacturers of certain devices must track
their products to the final user or patient so that devices can be
located quickly if serious problems are occurring with the products.
The tracking requirements apply to (1) permanent implants the failure
of which would be reasonably likely to have serious adverse health
consequences; (2) life sustaining or life supporting devices that are
used outside of device user facilities the failure of which would be
reasonably likely to have serious adverse health consequences; and (3)
other devices that FDA has designated as requiring tracking. Under
section 519(e), FDA believes that your device is a device that is
subject to tracking because it is a permanent implant whose failure
would be reasonably likely to have serious adverse consequences.

FDA's tracking regulations, published in the FEDERAL REGISTER on
August 16, 1993, appear at 21 CFR Part 821. These regulations set out
what you must do to track a device. In addition, the regulations list
example permanent implant and life sustaining or 1life supporting
devices that FDA believes must be tracked at 21 CFR § 821.20(b) and
the devices that FDA has designated for tracking at 21 CFR §
821.20(c). FDA's rationale for identifying these devices is set out
in the FEDERAL REGISTER (57 FR 10705-10709 (March 27, 1991), 57 FR
22973-22975 (May 29, 1992), and 58 FR 43451-43455 (August 16, 1993)).
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If you have questions concerning this approval order, please contact
Lynette Gabriel at (301) 443-8243.

Sincerely yours,

J A

Susan Alpert, Ph.D., M.D.

Director

Office of Device Evaluation

Center for Devices and
Radioclogical Health

Enclosure



Issued 5-2-95

CONDITIONS OF APPROVAL
FOR CARDIAC PACEMAKERS AND PROGRAMMERS

APPROVED LABELING. As soon as possible, and before commercial
distribution of your device, submit three copies of an amendment
to this PMA submission with copies of all approved labeling in
final printed form to the PMA Document Mail Center (HFZ-401),
Center for Devices and Radiological Health, Food and Drug
Administration (FDA), 9200 Corporate Boulevard, Rockville,

Maryland 20850.

ADVERTISEMENT. No advertisement or other descriptive printed
material issued by the applicant or private label distributor
with respect to this device shall recommend or imply that the
device may be used for any use that is not included in the FDA
approved labeling for the device. If the FDA approval order has
restricted the sale, distribution and use of the device to
prescription use in accordance with 21 CFR 801.109 and specified
that this restriction is being imposed in accordance with the
provisions of section 520(e) of the act under the authority of
section 515(d) (1) (B) (ii) of the act, all advertisements and other
descriptive printed material issued by the applicant or
distributor with respect to the device shall include a brief -
statement of the intended uses of the device and relevant
warnings, precautions, side effects and contraindications.

REMARKET APPROVAL APPLICATION (P UPPLEMENT. Before making
any change affecting the safety or effectiveness of the device,
submit a PMA supplement for review and approval by FDA unless the
change is of a type for which a "Special PMA Supplement-Changes
Being Effected" is permitted under 21 CFR 814.39(d) or an
alternate submission is permitted in accordance with
21 CFR 814.39(e). A PMA supplement or alternate submission shall
comply with applicable requirements under 21 CFR 814.39 of the
final rule for Premarket Approval of Medical Devices.

All situations which require a PMA supplement cannot be briefly
summarized, please consult the PMA regulation for further
guidance. The guidance provided below is only for several key
instances.

A PMA supplement must be submitted when unanticipated adverse
effects, increases in the incidence of anticipated adverse
effects, or device failures necessitate a labeling,
manufacturing, or device modification.



A PMA supplement must be submitted if the device is to be
modified and the modified device should be subjected to animal or
laboratory or clinical testing designed to determine if the
modified device remains safe and effective.

A "Special PMA Supplement - Changes Being Effected" is limited to

the labeling, quality control and manufacturing process changes
specified under 21 CFR 814.39(d)(2). It allows for the addition
of, but not the replacement of previously approved, quality
control specifications and test methods. These changes may be
implemented before FDA approval upon acknowledgment by FDA that
the submission is being processed as a "Special PMA Supplement -
Changes Being Effected." This acknowledgment is in addition to
that issued by the PMA Document Mail Center for all PMA
supplements submitted. This procedure is not applicable to
changes in device design, composition, specifications, circuitry,
software or emnergy source. .
Alternate submissions permltted under 21 CFR 814.39(e) apply to
changes that otherwise require approval of a PMA supplement
before implementation of the change and include the use of a
30-day PMA supplement or agnual postgpproval report. FDA must
have previously indicated in an advisory opinion to the affected
industry or in correspondence with the applicant that the -~ -
alternate submission is permitted for the change. Before such
can occur, FDA and the PMA applicant(s) involved must agree upon
any needed testing protocol, test results, reporting format,
information to be reported, and the alternate submission to be
used.

POSTAPPROVAL REPORTS. Continued approval of this PMA is
contingent upon the submission of postapproval reports required
under 21 CFR 814.84 at intervals of 1 year from the date of
approval of the original PMA. Postapproval reports for
supplements approved under the original PMA, if applicable, are
to be included in the next and subsequent annual reports for the
original PMA unless specified otherwise in the approval order for
the PMA supplement. Two copies identified as "Annual Report" and
bearing the applicable PMA reference number are to be submitted
to the PMA Document Mail Center (HFZ-401), Center for Devices and
Radiological Health, Food and Drug Administration, 9200 Corporate
Boulevard, Rockville, Maryland 20850. The postapproval report
shall indicate the beginning and ending date of the period
covered by the report and shall include the following information
required by 21 CFR 814.84:

(1) Identification of changes described in 21 CFR 814.39(a)
and changes required to be reported to FDA under
21 CFR 814.39(b).



(2) Bibliography and summary of the following information
not previously submitted as part of the PMA and that is
known to or reasonably should be known to the

applicant:

(a) unpublished reports of data from any clinical
investigations or nonclinical laboratory studies
involving the device or related devices ("related"
devices include devices which are the same or
substantially similar to the applicant's device);
and

(b) reports in the scientific literature concerning
the device.

I1f, after reviewing the blbllography and summary, FDA
concludes that agency review of one or more’of the

above reports is required, the applicant shall submit
two copies of each identified report when so notified

by FDA.

In addition to the above and in order to provide continued
reasonable assurance of the safety and effectiveness of the - -
device for its intended use, the annual postapproval reports
shall include, separately for each model number (if applicable),
the following information known by or reported to the applicant:

(1) The number of pacemakers domestically implanted and the
number of reported explants and deaths.

(2) A breakdown of the reported deaths into pacemaker
related and non-pacemaker related.

(3) A breakdown of the reported explants into the numbers
reported at end of battery life, having complications
unresolvable by programming and for other reasons with
safety and effectiveness issues which can be derived
from the reports stated.

(4) The number of pacemakers returned to the applicant for
cause from domestic sources with a breakdown into the
numbers currently in analysis, operating properly, at
normal battery depletion and failed, with the failure
mechanisms described.

(5) A cumulative survival table for the pacemakers.



(6)

The number of programmers and modules shipped and the
number of returns with a breakdown into the numbers
currently in analysis, operating properly and failed,
with the failure mechanisms described.

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by

21 CFR 814.82(a) (9), FDA has determined that in order to provide
continued reasonable assurance of the safety and effectiveness of
the device, the applicant shall submit copies of a written

report identified, as applicable, as an "Agverse Reaction Report"

or "Device Defect Report" to the PMA Document Mail Center
(HFZ-401), Center for Devices and Radiological Health, Food and

Drug Administration, 9200 Corporate Boulevard, Rockv111e,
Maryland 20850 within 10 days after the applicant receives or has
knowledge of information concerning:

(1)

(2)

(3)

A mixup of the device or its labeling with another
article.

Any adverse reaction, side effect, injury, toxicity, or
sensitivity reaction that is attrlbutable to the device

and

(a) has not been addressed by the device's labeling or

(b) has been addressed by the device's labeling, but
is occurring with unexpected severity or
frequency.

Any significant chemical, physical or other change or
deterioration in the device or any failure of the
device to meet the specifications established in the
approved PMA that could not cause or contribute to
death or serious injury but are not correctable by
adjustments or other maintenance procedures described
in the approved labeling. The report shall include a
discussion of the applicant's assessment of the change,
deterioration or failure and any proposed or
implemented corrective action by the applicant. When
such events are correctable by adjustments or other
maintenance procedures described in the approved
labeling, all such events known to the applicant shall
be included in the Annual Report described under
"pPostapproval Reports" above unless specified otherwise
in the conditions of approval to this PMA. This
postapproval report shall appropriately categorize
these events and include the number of reported and
otherwise known instances of each category during the
reporting period. Additional information regarding the
events discussed above shall be submitted by the

4




applicant when determined by FDA to be necessary to
provide continued reasonable assurance of the safety
and effectiveness of the device for its intended use.

REPORTING UNDER THE MEDICAL DEVICE REEORT;NG (MDR) REGUIATION.

The Medical Device Réporting (MDR) Regulation became effective on
December 13, 1984, and requires that all manufacturers and
importers of med1ca1 devices, including in vitro diagnostic
devices, report to FDA whenever they receive or otherwise became
aware of information that reasonably suggests that one if its

nmarketed devices

(1) may have caused or contributed to a death or serious
injury or

(2) has malfunctioned and that the device or any other
device marketed by the manufacturer or imported would
be likely to cause or contribute to a death or serious
injury if the malfunction were to recur.

The same events subject to reporting under the MDR Regulation may
also be subject to the above "Adverse Reaction and Device Defect
Reporting" requirements in the "Conditions of Approval" for this
PMA. FDA has determined that such duplicative reportlng is ™ -
unnecessary. Whenever an event involving a device is subject to
reporting under both the MDR Regulation and the "Conditions of
Approval" for this PMA, you shall submit the appropriate reports
required by the MDR Regulatlon and identified with the PMA
reference number to the following office:

Division of Surveillance Systems (HFZ-531)
Center for Devices and Radiological Health
Food and Drug Administration

1350 Piccard Drive, Room 340

Rockville, Maryland 20850

Telephone (301) 594-2735

Events included in periodic reports to the PMA that have also
been reported under the MDR Regulation must be so identified in
the periodic report to the PMA to prevent duplicative entry into
FDA information systems.
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I GENERAL INFORMATION:

PMA Number: P960004
Device Generic Name: Cardiovascular Permanent Pacemaker Electrode
Device Trade Name: ThinLine™ Model 430-10 and 432-04 Endocardial Pacing Leads

Applicant’s Name / Address: Intermedics Inc.
4000 Technology Drive
Angleton, Texas 77515

Approved: November 12, 1996

II. DEVICE DESCRIPTION

The ThinLine™ models 430-10 and 432-04 atrial and ventricular bipolar, passive-fixation,
endocardial pacing leads are intended for permanent atrial and ventricular placement. Each
lead is composed of two individually ETFE-coated conductor wires co-radially wound
together to form a single conductor coil. The leads include polyurethane outer insulation and
iridium oxide-coated (IROX™) titanium electrodes. The distal slotted/blunt tip electrode is
coated with polyethylene glycol. Fixation is achieved by silicone-rubber tines. The lead is
compatible with pulse generators having VSe1*/1S-1** connectors.

lll. INDICATIONS FOR USE

The ThinLine models 430-10 and 432-04 leads are intended for chronic pacing and sensing
of the atrium or ventricle when used with a compatible pulse generator.

Iv. CONTRAINDICATIONS

* Do not use this lead in patients with tricuspid valve disease.

* Do not use this lead in patients with mechanical tricuspid heart valves.

V. WARNINGS and PRECAUTIONS

See final product laheling (attached)

ThinLine™ Summary of Safety & Effectiveness Data Page 2



Vi. ADVERSE EVENTS

The ThinLine clinical investigation, as of November 17, 1995, involved 730 devices (265
atrial/465 ventricular) implanted in 510 patients resulting in 5,929 cumulative implant months
(mean implant duration was 8 months, range 0 to 23 months). There were 2 observations (both
oversensing in atrial leads) and 36 complications reported during the study (see Table 1).

Twenty-one deatns were reported during the clinical investigation; none were judged to be lead-
related.
Table 1. Adverse events for the ThinLine™ clinical trial
General phase, 510 patients, 730 leads, 5,929 device-months
Ventricular (Vent), 461 patients, 465 leads, 3,666 device-months
Atrial (Atr), 264 patients, 265 leads, 2,263 device-months

# of patients % of patients Y“ # of leads” Adverse events / lead-month
OBSERVATIONS | Vent | Atr Tot | Vent | Atr | Tot | Vent [ Afr Tot Vent Atr Tot
Oversensing 0 2 2 0 ]0.76%]0.39%]| O 2 2 0 0.00088 | 0.00034
COMPLICATIONS | Vent | Atr | Tot [ Vent | Atr | Tot { Vent | Atr | Tot Vent Atr Tot
Dislodgment - 5 9 13 | 1.1% | 3.4% | 25% 5 9 14 0.0014 0.0040 0.0024
Repositioned
Dislodgment - 2 4 5 10.43%| 15% [0.98%| 2 4 6 0.00055 | 0.0018 0.0010
Explanted
Lead Cut During 4 2 5 10.87%|0.76%}0.98% 1 1 2 0.00027 | 0.00044 | 0.00034
Repositioning of B
Test or (Control) 3 1 4 | 0.00082 | 0.00044 | 0.00068
leads- Explanted
Perforation 2 0 2 1043%| 0 1039%; 2 0 2 0.00055 0 0.00034
Phys. Elected 2 0 2 (043%| 0 |[039%, 2 0 2 0.00055 0 0.00034
Explants
P.G. Erosion - 1 1 1 0.22%]0.38% | 0.20% 1 1 2 0.00027 | 0.00044 | 0.00034
Explanted
Pocket Infection - 1 1 2 [0.22%{0.38%|039%i 1 1 2 0.00027 | 0.00044 | 0.00034
Explanted i 1
Pocket Hematoma - 1 0 1 0.22%| 0 |0 20%}1 1 0 1 0.00027 0 0.00017
Explanted b |
Vent. Ectopy - 1 0 1 022%| o [o020% 1 0 1 | 0.00027 0 0.00017
Repositioned |
Total (Any 19 17 32 [41% [64% | 63% 19 17 36 0.0052 0.0075 0.0061
Complication)

Vent= Ventricular, Atr = Atral, Tot=Total

Observations are defined as symptomatic or asymptomatic clinical events with potential adverse effects

which do not require surgical intervention (can be corrected by reprogramming alone).

Complications are defined as symptomatic or asymptomatic clinical events with potential adverse
effects which require surgical intervention. Explants are included as complications

The number of leads is alsc: the number of Adverse Events (lead and non-lead related) as there were
no patients who had the same event mufltiple times
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Potential Adverse Events Associated with Pacing Leads

Adverse events (xncluding those reported in Table 1) associated with pacing leads based on
historical implant experience include:

» cardiac perforation

* cardiac tamponade

« transvenous lead-related thrombosis

* elevated thresholds

* body rejection phenomena

* hematoma/seroma

* nerve and muscle stimulation

* myopotential sensing

* local tissue reaction

« fibrotic tissue formation

* oversensing

» dislodgment

* Jead cut

* perforation

* physician elected explants

* pulse generator erosion

* pocket infection

* pocket hematoma

* ventricular ectopy

VI. ALTERNATIVE PRACTICES AND PROCEDURES

Other commercially available pacing leads may provide alternatives to ThinLine™ Model
430-10 and 432-04 endocardial pacing leads.

ThinLine™ Summarv of Satety & Effectiveness Data Page 4



vill. MARKETING HISTORY

Over 9500 ThinLine™ Model 430-10 and Model 432-04 leads were commercially
distributed Internationally between February of 1992 and November of 1995. Countries of

destination include:

Australia
Austria
Belgium
Canada
Chile
Denmark
Finland
France
Germany
Greece
India
Indonesia

Ireland
Israel

Japan
Netherlands
Norway
Portugal
Serbia
Spain
Sweden
Switzerland
Taiwan
Turkev

IX. SUMMARY OF NON-CLINICAL LABORATORY STUDIES

Non-clinical laboratory studies performed on the ThinLine™ Model 430-10 and 432-04
endocardial pacing leads include device related qualifications. biocompatibility evaluations

and a chronic animal study.

1. DEVICE RELATED QUALIFICATIONS

Device related qualifications consisted of electrical and mechanical
qualifications of the lead. The ThinLine™ Model 430-10 and 432-04 leads were
subjected t the following device testing:

Dimensional Analysis

VSe1 and IS-1 Standards Testing
Environmental Testing

Electrical Testing

Mechanical Testing

Shelf Life Testing
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DIMENSIONAL VERIFICATION

The ThinLine™ leads were tested to ensure that they met the engineering
specifications following sterilization and packaging procedures. All leads
successfully met the engineering specifications.

VSe+1 AND IS-1 STANDARDS TESTING

The ThinLine™ lead connectors were evaluated to ensure that they complied
with the requirements set forth in the VSel and IS-1 Standards.

Testing performed on 20 connector subassemblies (half-leads)
included:

* dimensional analysis,

* IS-1 go-gauge and insertion force,

* set screw deformation, and

* impedance testing.

Testing performed on 40 full leads utilizing the identical connector
assembly included:

* VSel insertion force.

* header extracticn,

* isolation resistance.

» multiple insertions.

All leads and subassemblies successfully met the test requirements.

ENVIRONMENTAL TESTING

The ThinLine™ leads, Models 430-10 and 432-04, were subjected to
environmental testing to ensure that the lead could withstand the normal
stresses seen during shipping and handling. This testing included subjecting
twenty (20) ThinLine™ leads to thermal shocks in excess of those required
by the AAMI standard in addition to subjecting ten (10) ThinLine™ leads in
their protective packaging to vibration profiles. All leads were subsequently
examined for visual defects and tested electrically to ensure that the leads
still met specifications. All leads successfully met the test requirements.
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d. ELECTRICAL TESTING

Electrical verification was performed throughout the qualification testing of
the Model 430-10 and 432-04 leads to ensure that the leads still functioned
appropriately following the various test profiles induced. In addition,
specific electrical testing was performed to evaluate the electrical function of
the ThinLine™ leads.

i. Isolation Resistance Testing

Twenty (20) Model 430-10 and fifteen (15) Model 432-04 leads
were immersed in lactated Ringer’s solution at an elevated
temperature for four weeks to ensure the integrity of the insulation
materials, specifically the polyurethane, ETFE coating and glue
joints. All leads maintained isolation resistance readings greater
than the 50 k€2 requirement

ii. Connector Impedance Testing

This testing verified compliance to the IS-1 impedance
requirements. A voltage in the 100-250 mV,,, range at a
frequency ranging from 50 to 120 Hz was applied across the_
cathode conductor and saline solution. Twenty (20) connector
subassemblies were inserted into IS-1 lead connector test cavities
and soaked for ten days at body temperature. Following this,
electrical impedance was measured to ensure that the impedance
remained greater than 50 kQ). Following analysis of the data and
samples, it was determined that all subassemblies successfully met
the requirements.

€. MECHANICAL TESTING

A series of tests were performed on the ThinLine™ leads to ensure that
the leads exhibited mechanical integrity.

i. Lead Durability:

Twenty (20) ThinLine™ leads were tested to ensure that the lead
design can withstand a one minute, non-destructive 1.1 pound load
without damage to the leads. The leads were examined visually
and electrically to ensure there was no damage as a result of the
tensile loading. All leads successfully met the requirements of this
testing.
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ii. Stylet Insertion and Retraction:

Twenty-five Model 430-10 and fifteen Model 432-04 leads had
stylets inserted and withdrawn from the lumen of the lead. This
was performed with unfixtured leads, and with the leads under a
one inch curvature radius. The removal force was verified to be
less than 50 grams. Following the testing of the Model 432-04
(atrial “J” lead), the leads were reevaluated for conformance to the
J-curvature requirements. All leads successfully met the
requirements of this testing

iii. Introducer Testing

Ten half-leads (distal portion) were subjected to introducer testing.
All subassemblies were passed through and withdeawn from an
eight French introducer five times with less than a one pound
insertion force. All leads successfully met the test requirements,
and no damage to the leads or tines were noted on any of the
samples.

iv. Fatigue Testing

Fatigue testing was performed on full leads which had been
subjected to the soak testing outlined previously, and on coated
coil subassemblies. A fatigue evaluation was also performed to
analyze the fatigue characteristics over a 10 year product life.

Lead Testing: Ten (10) ThinLine™ leads were flexed with a 0.5
1b. axial load for over one million cycles. Lead coil continuity was
monitored during testing. All leads successfully completed the
required testing with no anomalous behavior being exhibited.

Coil Subassemblies: Eight (8) coated coil subassemblies were
fatigued using a cyclic axial elongation of 15%. All subassemblies
withstood a minimum of 187 million cycles and successfully met
the requirements of this testing.
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V. Crimp Joint and Weld Testing

The following crimp joints and welds were pull tested to
demonstrate acceptable performance:

Joints # Tested
coil to cathode 20
coil to connector pin 30
coil to anode 201
coil to anode sleeve 30
crimp tube subassembly A(!
coil to tip 30

All met or exceeded the minimum established design
requirements for that particular joint (1.5 1b. with-99.9%
confidence).

vi. Composite Pull Testing

The ThinLine™ leads were subjected to composite pull testing to
destruction following the completion of the testing discussed
above. All twenty (20) leads tested surpassed the minimum
design requirement of 1.1 Ih. with 95% confidence.

f. SHELF L.IFE TESTING

Testing which demonstrates the functionality of the ThinLine™ leads
following shelf storage was performed. This testing included repeating
relevant tests listed above in addition to subjecting the packaged leads to
humidity testing, thermal shock, drop testing and vibration. Ten (10) leads
were examined following a shelf storage of two years. All leads successfully
met the requirements of this testing.
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2. BIOCOMPATIBILITY

GLP biocompatibility evaluations were conducted on ThinLine™ lead materials.
These included the required short term and long term testing outlined in the FDA
modified ISO-10993-1 matrix. Materials tested include:

Polyurethane 55D

Silicone Rubber

Iridium Oxide (IROX™)

Titanium

Polyethylene Glycol (PEG 3350)

ETFE

Polyimide

Polyester Film

Polyurethane and Silicone Medical Adhesives
Epoxy Resin

All materials tested successfully met the requirements of this testing.

3. BIOSTABILITY

The biostability of ETFE was evaluated in two leads explanted from two dogs
after implant for greater than four years.

The biostability of polyimide tubing was evaluated in four leads explanted from
four dogs after implant for greater than one year.

Comparative analysis between the implanted materials and control materials
which had never undergone implant was performed for both the ETFE and
Polyimide material. No discernible differences were noted.

4. CHRONIC ANIMAL STUDY

The Model 432-04 ThinLine™ lead underwent in vivo evaluation in animals to
characterize the electrical behavior of the lead. This was accomplished by
monitoring various electrical indicators every three months. Based on testing to
156 weeks, the leads conformed to specifications and demonstrated appropriate
electrical behavior.

5. SUMMARY OF CLINICAL STUDIES

The Thinl.ine endocardial pacing lead models 432-04 and 430-10 were evaluated
in a multi-center, two-phase study: an initial randomized control study (intensive
phase) to evaluate the electrical performance of the leads to conventional bipolar,
passive-fixation leads, and a general phase with one-year follow-up to establish
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lead reliability (assess survival). The control leads for the initial intensive phase
were models 430-07 (ventricular) and 432-03 (atrial). These leads are currently
marketed standard, coaxial, passive-fixation leads. As of November 17, 1995,
the clinical trial involved 730 devices (265 atrial and 465 ventricular) implanted
in 510 patients resulting in 5,929 cumulative implant months (mean implant
duration 8 months, range 0 to 23 months).

Primary Objectives:

«» To establish lead reliability (survival) based on clinical data to 12 months and
extrapolate to show better than 97% probability (with 95% confidence) of
lead survival at 5 years.

« To compare ThinLine atrial and ventricular pacing leads to the control leads
with regard to:

- acute (< 3 months) and chronic lead electrical performance (i.e.,
capture and sensing thresholds, and lead impedance)

lead handling characteristics during implantation
» To assess adverse events (observations and complications).

Methods: Follow-up clinical and electrical measurements were taken at 2 weeks,
4 weeks, 6 weeks, 3 months, 6 months and 12 months during the intensive phase.
The general phase of the study was non-randomized. The same follow-up
schedule was followed with the exception of the 2-week and 6-week
measurements. All patients enrolled in the intensive phase were also included in
the general phase.

Results: [.cad exponential survival is shown in Table 2, and includes data as of
July 31, 1996. There were two failures in 14,235 device-months, resulting in a
99.8% 1-year survival with a lower confidence limit of 99.5%. Because of the
low number of failures, the exponential model for survival probability was used.
Survival extrapolated to 5 years was 99.2% with a lower confidence limit of
97.4% for atrial and ventricular leads combined.
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Table 2. ThinLine survival probability, 14,235 device-months

Implant duration 95% lower confidence limit
on survival probability
1 year (observed) 99.5%
5 years (extrapolated) 97.4%

Lead handling characteristics were judged excellent or good in 85% of
implants for ThinLine leads compared to excellent or good in 83% of implants
fer control leads.

Table 3 shows the principal results for survival and adverse events.

Table 3. Patient description and principal safety results
General phase, 510 patients

Category Ventricular Atrial Lead All ThinLine
Lead

Patients 461 _ 264 510
Devices* 465 265 730
Device Exposure, Months 3,666 2,263 5,929
Duration, mean A S[! 79+58 85 +58 81 +58
(range), months (0-22.6) (0-21.7) (0-22.6)
Patient age per implant, mean 70+ 14 68 + 16 69 + 15
ASD (range), years (17-100) (15-98) (15-100)
Sex, female, number. % 188, 410{3..__ 114, 43% 209, 1%
Cumulative Survival at 5 years i - 99.2%
Clinical Events, number, % 19, 4.1% 19, 7.2% 38, 5.2%

* Some patients implanted with more than one device.

** Cumulative survival based on total leads (not individually by atrial and ventricular), device
experience as of July 31, 1996.
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Table 4 shows the electrical performance characteristics at 3 and 12 months.

Table 4. Electrical performance
intensive phase, 61 patients

Ventricular Atrial
ThinLine Control Ditference ThinLine Control Difference
mean + SO, # | mean = SD, (95% Conf, mean t SD, mean x SD, (95% Conf.
of patients # of patients int) # of patients # of patients Int)
Capture 0.20+ 009 0.29 £ 0.17 -0.09 0.25x0.12 0.31+0.32 -0.07
pulse 3 n=25 n=26 (-0.16.0M n=26 n=22 (-0.20,
width mos 0.07)
(ms) @
1.5V
12 0.08 +0 .09 0.27 £0.14 -0.19 0.18+0.11 0.27 + 0.30 -0.08
mos n=20 n=22 (-0.27,-0.12) n=22 n=15 (-0.23,0.06)
Sensing 7317 8120 -0.80 33x15 3215 0.11
threshold 3 n=24 n=24 (-1.8,0.34) n=28 n=21 (-0.76,
8 (mv) mos 0.98)
12 7527 81+26 -0.65 34215 30+1.4 0.39
mos n=22 n=22 {-2.1,0.82) n=23 n=20 (-0.49, 1.3)
Lead 548 + 109 647 + 104 .99 479 + 110 542 + 62 -63
impedan 3 n=25 n=27 (-158. -40) n=28 n=24 (-114, -12)
ce mos T
(ohms)
12 493 + 111 622 + 114 -129 489+ 131 534 + 59 -45
mos n=21 n=23 (-198, -60) n=24 n=20 (-109, 19)

b. PATIENT POPULATION AND GENDER BIAS

There were 510 patients enrolled in the ThinLine™ investigation. Of these,
461 were implanted with a ventricular (Model 430-10) lead and 264 were
implanted with an atrial (Model 432-04) lead (some patients were implanted
with both ventricular and atrial leads). These leads were implanted at 43
centers , 39 in the US and fivein Canada. This patient population accounts
for 5929 device months with 210 leads implanted for greater than twelve
months. The average implant time is & months.

Of the patients enrolled in the ThinL.ine™ study, 41% were female. Females
account for 50% of the patients receiving pacemakers 50% based on the
Intermedics Patient Registration Database from 1990 to present. The lower
proportion of females in this study was was accounted for by one center, a
Veteran's Administration Hospital, with a nearly exclusively male
population. Excluding that center resulted in a 47% female population.

ThinLine™ Summary of Satety & Effectiveness Data

Page 13




X. DEVICE ACCOUNTABILITY, RELIABILITY & LONGEVITY

Table 5 provides a summary of all ThinLine™ leads used during the clinical
investigation and their status as of November 17, 1995. Of the 465 ventricular and
265 atrial leads in the study, 430 ventricular and 243 atrial leads are still active.
There have been twenty one (21) patients with 17 ventricular and 12 atrial
ThinLine™ leads who have died during the clinical trial. None of the deaths were
related to the ThinLine™ leads. Of the deaths, thirteen were cardiac related and 8
were not cardiac related. Additionally, there are S patients (5 ventricular leads, 2
atrial) leads) which are lost to follow-up.

Seventeen Thinl.ine™ leads were explanted during the clinical study (10 ventricular
and 7 atrial). Only one patient who died had the ThinLine™ lead explanted. Of the
explanted leads, all either tested within specifications, or could not be analyzed
because they were damaged during the explant procedure with the exception of one
lead. One lead was explanted due to high thresholds and low impedance testing.
Upon analysis, a short was located between the crimp sleeve and cathode wire at the
connector. A change was made to the manufacturing process of the lead connector
section to minimize the possibility of this occurrence.
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Table 5. ThinLine™ lead Accountability;

Total devices implanted Atrial (n=265), Ventricular (n=465)

Ventricular Model | Atrial Model 432-04
430-10
Devices Implanted
Total Device (Patients) ! 465 (461)* 265 (264)**
Still Active 430 243
Death 17 12
Lost to Foliow Up 5 2
Explanted 9 7
QOut-of-Service Devices
Due to Death
Not Returned 16 12
Returned 1 0
Due to Explantation (returned)
Lead Cut During Repositioning 4(2) 2(1)
Lead dislodged, repositioning
unsuccessful 0 3(1)
Pocket Infection / Erosion of 2 2(1)
Pulse Generator
Pulse Generator damaged due to 1(1) 0
cardioversion shock; ICD
implantedwith ventricular active
fixation lead
High Thresholds / Low Impedance 1(1) 0
Patient had no trabeculae J 1(1) 0
Returned Devices
Analysis Results ! (6) (3)
Tested within Engineering Specs 4 2
Short located between the crimp : 1 0

sleeveand the cathode wire in the
connector / holes on the ETFE
due to manufacturing process |
Analysis not possible (lead cut into 1
multiple pieces during explant)

* 3 Ventricular patients had replacement ventricular ThinLine™ Model 430-10 leads upon
explant of original lead. One patient included in the patient count had only a control

lead. All data included in data analysis.

**One atrial patient had a replacement ThinLine™ Model 432-04 Iead upon explant of his

oniginal lead. All data includsd in data analysis.
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XI. CONCLUSIONS DRAWN FROM STUDIES

The results of the in vitro testing in conjunction with the performance of the leads
observed in the clinical evaluation provide reasonable assurance that the ThinLine™
Models 430-10 and 432-04 endocardial pacing leads are safe and effective when
used as indicated in the product labeling.

Xll. PANEL RECOMMENDATION

Pursuant to section 515()(2) of the act as amended by the Safe Medical Devices Act
of 1990, this PMA was not referred to the Circulatory System Devices Panel, as an
FDA advisory panel, for review and recommendation because the information in the

PMA substantially duplicated information previously reviewed by this panel.

Xill. CDRH DECISION

FDA issued an approval order on November 12, 1996. The applicant's manufacturing
facility was inspected and was found to be in compliance with the device Good
Manufacturing Practice regulations.

X1V. APPROVAL SPECIFICATION

Directions for use: See the labeling.

Hazards to Health from Use of the Device: See Indications, Contraindications,
Warnings, precautions and Adverse Events in the labeling.

Postapproval kequirements and Restrictions: See approval order.
Continued approval of the device is contingent upon the submission of post-approval

repotts to the Food and Drug Administration as described in the “Conditions of
Approval” enclosed in the approval letter.

ThinLine™ Summary of Safety & Effectiveness Data Page 16

b/



|
|

ThinLine

Models 430-10 and 432-04

Intermedics®
Implantable Pacing Leads

CAUTION: Federal (USA.) Law restricts this device to sale by or on the order of a physician.

DESCRIPTION

The ThinLine™ models 430-10 and 432
(4 atrial and ventricular bipolar, passive-fixi-
tion, endocardial pacing leads are intended
for permanent atrial and ventricular place-

ment. Each lead is composed of two individ-

ually ETFE-coated conductor wires co-radial
Iy wound together to form a single conduc-
tor coil. The leads include polyurethane
outer insulation and iridium oxide-coated
(JROX™) titanium electrodes. The distal slot-
ted/blunt 1ip electrode is coated with poly-
ethylene glycol. Fixation is achieved by sili
cone-rubber tines. The lead is compatible
with pulse generators having VSe1°/15-1**
CONNEectors.

Symbols Used
Attenticn! Consult the accompanying
Zl documentation.

INDICATION

The ThinLine models 430-10 and 432-04
leads are intended for chronic pacing and
sersing of the atrium or ventricle when usec!
with a compatitile pulse generator.

CONTRAINDICATIONS
+ Do not use this lead in patients with
ricuspid vilve disease.
¢ Do not use this lead in patients with

WARNINGS

+ The use of battery-powered equipment
is recommended during lead implanta-
tion and testing to protect against fib-
rillation that may be caused by alter-
nating currents.

» Line-powered equipment used in the
vicinity of the patient must be properly
grounded.

- Lead connector pins must be insulated
from any leakage currents that may
arise from line-powered equipment.

PRECAUTIONS
General

» The Thinline lead and its accessories
are intended for one-tirne use only. Do
not reuse.
Inspect sterile packaging prior to
opening. Do not use if damaged (see
p.5).
Prior o the implantation of this lead,
confirm lead/pulse generator compati-
hility by contacting Intermedics cus-
‘omer service.
Defibrillating equipment should be
<ept nearby for immediate use during
he implantation procedure.

.

Handling
* Do not damage the polyurethane
nsulation of the tead as this might
llow body fluids to seep into the
zad and could prevent proper lead

mechanical tricuspid heart valves. anction.
* 0 nol wipe or immerse the elec-
ode ‘n fluic.
* VSel is an intra-mdustry agreement that standardhizes lead so-pulse generator connection dimensions.
** [nternational Standard SO 5841-3: 1992,
Thincine and IROX are trademarks and Intermedios s oo ered rademark of Intermedics Inc |

Angleton, Texas 11+ A
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* Tu peevent damage 1o the lead or
potential lead dislodgment, do not
use excessive force or surgical instn.-
ments 10 handling. Use a suture

sleeve 10 avoid placing the lead unce:

extreme ension.

Avoid bending the coil conductor,
since aempts to restore the original
shape may weaken the structure.

implanting

« Use a lateral venipuncture when
using a subclavian introducer to avoid
a venous eatry point that would allow
the body of the pacing lead to be
clamped (crushed) between the clavi-
cle and first rib producing “subclavian
crush”

« Remove the stylet and funnel/cap
before connecting the lead to the
pulse generator. Leaving the stylet i
the lead could cause coil fracture
and/or heart perforation.

» Do not suture directly to the polyure-
thane insulation. Always use the
suture sleeve to anchor the tead.

ADVERSE EVENTS

The ThinLine clinical investigation, as ot
November 17, 1995, involved 730 devices
(265 atrial/46% ventricular) implanted in 510
patients resultin:g in 5,929 cumulative
implant months (mean implant duration was
8 months, rang: 0 to 23 months). There
were 2 observations and 36 complications
reported during the study (see Table 1)

Twenty-one deaths were reported during
the clinical investigation; none were judged
to e lead-relaterd.

Potential Adverse Events
Adverse events which may occur based
on historical implant experience include
e cardiac perforation
* cardiac tamponade
« transvencus lead-related thrombosis
» elevated thresholds
» body rejection phenomena
+ hematoma, seroma
» nerve and nuscle stimulation
+ myopotenu il sensing
=+ Jocal rissue reaction

« fibrotic ussue formation

e oversensing

« distodgment

* lead cut

» perforation

= physician elected explants
» pulse generator erosion

« pocket infection

« pocket hematoma

« ventriculur ectopy

CLINICAL SUMMARY

The ThinLine endocardial pacing lead
models 432-04 and 430-10 were evaluated
in o multi-center, two-phase study: an initial
randomized controf study (intensive phase)
10 evaluate the electrical performance of the
leads to conventional bipolar, passive-fixa-
tiori leads, and a general phase ‘with one-
year follow-up 10 establish lead reliability
{assess survival). The control leads for the
nitial intensive phase were models 430-07
‘ventricular) and 432-03 (atrial). These leads
ire currently marketed standard, coaxial,
passive-fixation leads. As of November 17,
1995, the clinical trial involved 730 devices
265 atrial and 465 ventricular) implanted in
410 patents resulting in 5,929 cumulative
umplant months (mean implant duration 8
months, range 0 to 23 months).

Primary Objectives:

« To establish lead reliability (survival)
based on clinical data to 12 months
and extrapolate to show better than
97% probability {(with 95% confi-
dence) of lead survival at 5 years.
To compare Thinline atrial and ven-
rricular pacing leads 1o the control
eads with regard to:

acute (< 3 months) and chronic

lead electrical performance (i.e.,

caprure and sensing thresholds,
and eud impedance)
lead handling characteristics during
implantation

« fo assess adverse events (observations
»nd complications).

*
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* Table 1. Adverse events for the ThinLine clinical trial,
‘ general phase, 510 patients, 730 leads, 5,929 device-months
Ventricular (Vent), 461 patients, 465 leads, 3,666 device-months
Atrial (Alr), 264 patients, 265 leads, 2,263 device-months

# ot % of patenrs ¥ of Adverse events/
; patients leads” lead-month
OBSERVATIONS Vert] Atr | Tot Vert Atr Tot Neet} Atr | Tt Vert Atr Tot
Oversensing 012712 ] 0.76% 039% 212]2 0 0.00088 0.00034
COMPLICATIONS Yort) Atr | Tot Vet Ate Tot ont| Atr | Tot Vertt Atr Tot
- Jislodgment - 51913 1.1% 3.4% 25% 519114 0.0014 0.0040 0.0024
Repositioned
(slodgment - 2145 0.43% 1.5% 0.96% 21418 0.00058 0.0018 0.0010
Explanied
Lead Cut During 41215 0.87% 0.76% 098% 112 0.00027 6.00044 | 0.00004
Flepositioning of Tast Jft|4 0.00082 0.00044 0.00068
of {Controf) leads-
Explanted i
| Perforation 2102 0.42% [ 0.39% 2102 0.00055 0 0.00034
K‘ Phys. Elected 2102 0.43% o 0.39% 2|0]2 0.00055 0 0.00034
Explants
P.G. Erosion - 1 L 2R IR 0.22% 0.38% 020% 1 112 0.00027 0.00044 0.00034 . -
Explanted i
Pocket infection - LI I B ] 0.22% 0.38% + 0.39% 11112 0.00027 0.00044 0.00034
Explanted
Pocket Hematoma - 110]1 0.22% a D20% t )01 0.00027 0o 0.00017 |
Explantsd i
Vent Ectopy - 1101 0.22% o} o 020% t 1o} 0.00027 0 0.00017
Repositioned
Total (any comphicabon 19173 4.1% 6 4% 5 3% 19117136 2.0052 0.0075 0.0061
Vent=Ventricular, Ar=Amal, Tot=Total
Observations are defined as symptornatic or asymplomalic cliscal events with potevitial adverse effects which do not requirs surgical inter-
vention (can be corrected by reprogramming alone).
Corplicagions are defined as symptomalic or asymptomatic dlinical events with potensal adverss effects which require surgical intervention.
Explants are included as complications.
* The Number of leads i aiso the number of Adverse Events lead anc non-iead rex text) as there were o patents who had the same event
multipe Brmes
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Methods: Follow-up clinical and electrical measurements were taken at 2 weeks, 4 weeks, 6
weeks, 3 months, 6 months and 12 months during the intensive phase. The gen-
eral phase of the study was non-randonuzed. The same follow-up schedule was
followed with the exception of the 2-week and 6-week measurements. All
patients enrolled in the intensive phase were also included in the general phase.

Results: Lead ~xponential survival is shown i Table 2, and includes data as of July 31,
1996. There were two failures in 14 235 device-months. Because of the low num-
ber ¢l failures, the exponential mode! for survival probability was used, which is
a function of implant duration and mean tme to failure. Exponential survival
extrapolated to 5 years was 99.2% for ventncular and atrial leads combined.

Tabie 2. ThinLine survival probabulity, 14,235 device-months

Implant duration Survival probability 95% lower confidence limit
years on survival probability
1 99:;3% - 99.47%
2 gge;“ N 98.94% ’
B 3 905—()% ) 9B.42%
N 4 99325;/3 - 97.90%
B 5 99_\‘6"0 h 97.38%

Lead nandling characteristics were judged excellent or good in 85% of implants
for ThinLine leads compared to exca=ilent or good in 83% of implants for control

leacls
Fibie 3 shows the principal results ¢z s.rv val and adverse events.

Table 3. Patient description and prnincipal safety results,
general phase, 510 patients

Category Ventricular Atrial Lead All ThinLine
Lead

Patients 151 264 510
Davices® 468 265 730
Device exposure months 3 86 2,263 5,929
Duration, mean = SD 7958 85+58 81+58

{range). monrths (022 61 0-217) (0-22.6)
Patient age per ‘mplant, mean +SD HOERE 68 £ 16 69 £ 15

(range), years (17100} (15-98) (15-100)
Sex, female, number, % 188, 419 114, 43% 209, 41%
Cumulative survival at 5 years ) i 99.2%
Clinical events, number, % 13 4% 19, 72% 38, 5.2%

* Soma patients »mpianted with more than one device.
** Cumulative survival based on total leads (not individually by atnal and vantricular), device expenence as of July 31, 1996.

Yable + shows the electrical perforn 2o of aracteristics at 3 and 12 months.

(he « mplications and observaiticas - rreas tor aill ThinLine patients are report-
ot uble 1 (see p.3).



Tabie 4. Electrical performance,
intensive phase, 61 patients

Ventricular Atrial
Thintine Control Difference Thinline Control Ditference
mean = SD, # of | mean = 50, # of | (95% Conl. int) | mean 2 SD, # of | mean = SD, # of | (35% Cont. Int)
patients patents patients padents
1 s onths 0202009 0291017 009 025£0.12 031:0R 007
Caphure pulse n=25 n=26 +-0.16 0.01) =26 22 {0.20, 0.0}
wth (ms} o
Q 15V 2 nonths 0.08 £0.09 0271014 019 019011 0.27 £ 0.30 .08
| n=20 =22 (027, 0.12) n=22 =15 (-0.23, 0.06)
3 months 73217 81220 .80 3315 32215 an
Sensing na24 =24 (-18.034) n=28 =21 (-0.78, 0.98)
thrasholds (mv)
12 months 75222 81x28 0.65 34115 30214 0.29
n=22 22 (-2.1. 0.82) n=23 =20 (0.49, 1.3)
1 onthe 548 £ 109 647 £+ 104 99 479 £ 110 542 £ 62 63
Leed impedance na2S 27 (-158, -40} n=28 =24 (-114,-32)
(chms)
12 months 493+ 111 622 1 114 129 489 £ 131 534 2 59 45
n=21 n=23 {-198. -60) n=24 =20 {-109, 19)

IMPLANTATION INFORMATION
Sterilization

This product s supplied in a sterile
package for direct introduction into the
operating field. The package and its con-
tents have been «xposed to ethylene oxide
gas, and sterility is verified on each lot.
Before the package is opened, it should be
examined carefuily for damage that may
have compromised sterlity. (For instructions
on opening the sterile package, see Figures
1 ard 2.) If such «lamage is detected, the
entite contents may be repackaged in a gas-
perrieable contimer and resterilized once
using a validated ethylene oxide gas
process. Follow the manufacturer's operating
instructions for (he particular sterilization
equipment use:l, is long as the temperature
does not excecd 35°C (131°F). Do not auto-
clave this lead.

Following resierilization, the lead and its
accessories should be stored ar 43°C (110°F)
for 3 minimurn f 24 hours (or equivalent
conditions) to permit aeration of ethylene
oxide gas resiluals prior to implantation

Do not restenlize this device more than
one time.

Storage
The lead shouid be stored ar tempera-
tures berween 597 (23°F) and 53°C (131°F)

Handling

While the lead is durable and flexible
and easily tolerates normal handling, the
conductor or its insulating material may be
damaged if stretched, crimped or crushed.
Avoid subjecting the lead to these or other
unusual stresses.

The lead’s polyurethane insulating mater-
il has an elecuostatic affinity for particulate
rnatter and thus should not be exposed to
lint, dust or other similar contaminants.

Precautions

» Do not damage the polyurethane
nsulation of the lead as this might
allow body fluids to seep into the
lead and could prevent proper lead
function.

[0 not wipe or immerse the elec-
srode in fluid

To prevent damage to the lead or
potential lead dislodgment, do not
ase excessive force or surgical instru-
ments in handling. Use a suture
sleeve to avoid placing the lead under
extreme tension.

Avoid bending the coil conductor,
since attempts to restore the original
shape may weaken the structure.

*

.
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General Information

It is important to position the lead so as
‘0 minimize mechanical stresses and max-
mize electrical contact with the cardiac wall.

mplantation should, therefore, be per-
ormed in a facility permitting fluotoscop
verification of satisfactory lead tip place-
ment.

Available ransvenous implantation routes
inctude the cephalic, subclavian and external
or internal jugular veins. Venous access can
be gained by employing either the cutdowr
cr venipuncture technique.

If the subclavian route is selected and
access by venipuncure is preferred, a percu-
taneous lead introducer (8 French or larger)
snould be used, and its application should
b= guided by the following consideration:

Precautions

* Use a lateral venipuncture when
using a subclavian introducer 10 avoid
a venous entry point that would allow
the body of the pacing lead 1o be
clamped (crushed) between the clavi-
cle and first rib producing “subclavian
crush”

Remove the stylet and funnel/cap
before connecting the lead to the
pulse generator. Leaving the styler in
the lead could cause coil fracture
and/or heart perforation.

Do not suture directly to the polyure-
thane insulation. Always use the
suture slecve to anchor the lead

.

Insertion Procedures

To employ the cutdown technique,
expose and incive the desired vein. For the
venipuncture technique, insert a lead-intro-
ducer sheath int: the desired vein (see
instruction sheet packaged with introducer)
Under fluoroscopic observation and with a
straight stylet fully inserted into the lead,
either introduce the lead into the incised
vein (foc cutdow::), or advance the lead
throagh the lead-introducer sheath and ntwo
the desired vein i for venipuncture—see
Figure 3). If desir=d, the vein lifter included
in the sterile paclkage may be used to facili-
tate ead introducnion (see Figure 4) wheu
emp oying the cuxdown technique.

Cautiously wil 1nce the lead I resistunce

6

is encountered, withdraw the lead a short
distance and then readvance it. Repeat this
procedure until the lead tip enters the right
atriurn. The tip of an atrial or ventricular
lead can be advanced to the desired stimula-
tion site by following one of the two proce-
lures below

vnal Placement
1 After advancing the lead tip into the
right atrium, partially withdraw the
stylet so that the lead's distal end
begins resuming its J shape and points
anteromedially.
2. Maintaining fluoroscopic observation,
advance the lead tip while holding the
stylet stationary until the tip enters and
becomes lodged in the atrial
appendage.
If the lead tip is properly lodged in the
appendage, the lead's J curve will
straighten slightly when the lead is
gently retracted a short distance. Under
AP fluoroscopy, the lead tip should
point medially toward the left atrium
and should sway from side to side
with each atrial contraction.

Ventricular Placement

1 After advancing the lead tip into the
right atrium, replace the straight stylet
with one that has been slightly curved
it the distal end. (Curve the stylet as
shown w Figure 5.) The curve will
1ssist in passing the lead across the tri-

:uspid valve into the ventricle.

Once the lead has entered the ventri-
le, the straight stylet should be used
gain o cautiously advance the lead
ntil the tip is lodged in the wabeculae

-t the apex. Be careful not 10 perforate

“ne ventricular wall.

verify with lateral fluoroscopy that the

fead tip i1s not tn a posterior position,

which would probably indicate that it
has entered the coronary sinus and

n ust be repositioned.

[
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1. Peel buck the cover from the outer
tray. Using the folded corner fap.
remove the sterile inner tray.

2. Peel the lid from the inner tray to pre-
sert the lead and accessories.

i

Lead

Vein Lifter,

Velin

3. Advance the lead through the sheath of
a percutaneous introducer and into the

4. The vein lifter may be used to lift and
ditate the incised vein for introducing

vein the lead.
B
. Suture Sleeve
i ‘. R
1 ~SeON
; ™~

Vein

Sutura Groove /

5. Impart a4 gentle curve to the stylet by
drawing it through a gloved hand or
across 1 smooth, sterile instrument

6. Slide the ntegral suture sleeve into the
desired anchor position, and secure
with a nonabsorbable suture.

Figures 14




Threshold Measurements

A pacemaker system analyzer is recom-
mended for meisuring the stimulation
threshold and the appropriate sensing signal
amplitude. During this procedure, the stylet
should be withdrawn.

The lowest possible pacing threshold
should be sought to assure optimal long-
ternt pacemaker operation. Usually, using
500 load, an woute ventricular stimulation
thrashold can b obtained below 0.6 V or
1.2 mA; however, maintaining the same
resistance it sheould not exceed 1.0 V or
2.0 mA.

Acute stumukition thresholds in the right
atnal appendage are generlly higher than
thcse obtained in the right ventricle with a
stirnulating electrode of similar surface area
Acute atrial stimulation thresholds below
1.0 V or 2.0 mA with a 500Q load are com-
men. But any acute atrial threshold substan-
tally higher thaii 1.5 V or 3.0 mA (using 2
S00Q load) indiates a need to reposition
the lead.

For sausfaci 1y sensing, the ventricular
sersing signal amplitude should be at least
5.0 mV. The atnal sensing signal amplitude
wil typically rarige from 0.5 to 4.0 mV, but i
valie of 15 mv ar above is preferable.

CAUJTION: Be s ire that the stylet has been
renoved before connecting the lead to the
implanted pulse generator. Leaving the styler
in the leac could cause coil fracture and/or
hean perforauon  Also be sure that any fun-
nel, ‘cap installed over the lead connector(s)
[as 1 guide for e stylet and to maintain
lubication »f i connector] has been
reroved.

Securing the iead

Once electrode stability and a satisfactory

stirulation threshold have been attained,
slide the pre-installed suture sleeve into
pos tion at the desired anchor point. Secure
the sleeve 1o the lead by tying a non-
absorbable sutur around the sleeve near its
midle (see Figure 6). Pass an end of the
samz suture through subcutaneous tissue
and once 1uain tie it around the sleeve

NOTE: The suture should be tied tight
enough to prevent the lead from moving
within the sleeve, but not so tight that it
might deform the lead's conductor coil.




Specifications

Polarity

Distal Assembl:
Introducer size Cmnimun)
Tine material
E ectrode(s)
Tip (cathod:
Shape
Diamete:
Surface .ren
Material

Caoatng @ soluble)*
Sleeve (anodct

Surface urex

Maternal:

Separation Lk ween
electrodes
sead Body
Zonductor coninuction
onductor mutierial

Conductor s nsulation
nsulation
_ength™
Jiameter
Resistance
Tl') [11)
To slecs
_-curve facdive

onnector Aswembly
Jiameter
Jaterials

Zonnector pin o ameters
Cathade
Anode
onnector pin ength
Accessories g uded

430-10
(ventricuiar)

Bipola:

8 French 12 7 )
Stheone 1.hber

Slotted/ Bl

2.2 mm <G5 Freach)

8 mm?

[ROX Unicdhium xiee-
coated ttanmum)

Polyethvlene plven

37 mm-
[ROX (Indium mxace-
coated tamum)

30 mm

Parallel-wound bifilar coil
Nickel-cobalt alloy

with sitver core
Polymer material
53D Polvurethane
S8 cm
P77 * Frenchs

40 L maxnuan
40 02 max nun

32 mm o NSettise ™
Silicone rubber
3161 stamnless ste=l

Lomn
27 mn

3 mm
Stylets =4
Funnel 7t
Ve lifter

432-04
(atrial)

Bipolar

8 French (2.7 mm)
Silicone rubber

Slotted/blunt

2.2 mm {6.5 French)

8 mm?

[ROX ([ridium oxide-
coated titanium)

Polyethylene glycol

37 mm? ‘
IROX (Iridium oxide-
coated titanium)

13 mm

Parallet-wound bifilar coil
Nickel-cobalt alloy

with silver core
Polymer material
55D Polyurethane
52 cm
1 7 mm (5 French)

40 Q maximum
40 Q maximum
15cm

3.2 mm (VSe1/1S-1)
Silicone rubber,
316L stainless steel

16 mm

27 mm

S mm

Stylets (4)
Funnel (1)
Vein lifter (1)

* The l‘i>p eiecu ode is Vlighdy coated with less than 2 mg of polyethylene glycol (PEG), which is

intended o maintain the cleanliness of the electrode during the packaging process. The PEG dis-
solves rapidlv on contact with blood.
* Additional tengths available upon request
f VSe1is an ntra-industry agreement that standardizes iead-to-pulse generator connection

dimensions

t Internaticn  standard SO 3841-3: 100

9
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